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ATTY. DOCBCET NO. P67431US0 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of: FORSSMANN et al. 
Serial No.: 09/926,820 
Filed: December 26, 2001 
For: SERINE PROTEASE INHIBITORS 

AMENDMENT 

Commissioner of Patents 
BOX PCX 

Washington, D.C. 20231 
Sir: 

The instant amendment is submitted in conjunction with the Response to Notice to Comply 
With Sequence Rules, submitted herewith. 

IN THE SPECIFICATION 

Replace the originally filed Sequence Listing with the Sequence Listing filed concurrently 
herewith. 

REMARKS 

By the instant amendment, the Sequence Listing filed, concurrently herewith, is added to the 
specification. 



Favorable action is requested. 



Respectfially submitted. 



By: 



400 Seventh Street, N.W. 
The Jenifer Building 
Washington, D.C. 20004 
Tel.: (202) 638-6666 
Atty. Dkt. No.: P67431US0 
Date: May 6, 2002 

R:\nhonias\2002\May\P6743 1 USO-amd-coniply w-p 
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Atty. Dkt. No. P67431US0 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of Wolf-Georg Forssmann 
Serial No.: National Stage of PCT/EP99/04331 
Filed: HEREWITH 

For: SERESfE PROTEASE INHIBITORS 

PRELIMINARY AMENDMENT 

Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to calculating the filing fee, please amend the captioned application as follows. 

IN THE CLAIMS 
Cancel claims 1-14, without prejudice or disclaimer. 
Add the following claims. 

15. A serine protease inhibitor having the amino acid sequence according to SEQ ID NO: 1. 

16. A fragment of the serine protease inhibitor having the amino acid sequence 

R,-X-R2, 

wherein R, is NHj, an amino acid or a peptide with up to 100 amino acids, and Rj is COOH, 
CONH2, an amino acid or a peptide with up to 100 amino acids, and X is selected from SEQ 
IDNOS:2to 6. 

17. A nucleic acid coding for a serine protease inhibitor according to claim 15, especially SEQ 
IDNOS: 7to 12. 
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18. A medicament containing at least one serine protease inhibitor according to claim 1 5 and/or 
a nucleic acid coding for the serine protease inhibitor, optionally together with a 
pharmaceutical vehicle. 

19. The medicament according to claim 18, containing from 0.01 to 1000 mg per kg of body 
weight of the serine protease inhibitor and/or the nucleic acid. 

20. Use of the serine protease inhibitor according to claim 1 5 for preparing a medicament for the 
treatment of acute or chronic cervix inflammations, inflammations of Bartholin's glands and 
other vaginal regions, tonsillitis, pharyngitis and laryngitis, acute or chronic inflammatory 
processes accompanied by excessive formation of mucus and the resulting acute emergency 
situations, postoperative bleedings due to hyperfibrino lysis, and for the prophylaxis of lung 
emphysema formation in deficiencies of a, -proteinase inhibitor. 

21. Use of the medicament according to claim 1 8 for the therapy of asthma, AIDS, pneumonia, 
tumor diseases and leukemia. 

22. Use of the nucleic acid according to claim 17 for preparing a medicament for use in gene 
therapy for the curing and prophylaxis of acute or chronic cervix inflammations, 
inflammations of Bartholin's glands and other vaginal regions, tonsillitis, pharyngitis and 
laryngitis, acute or chronic inflammatory processes accompanied by excessive formation of 
mucus and the resulting acute emergency situations, postoperative bleedings due to 
hyperfibrino lysis, and for the prophylaxis of lung emphysema formation in deficiencies of 
a 1 -proteinase inhibitor. 
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23. Antibodies or antibody fragments against epitopes of the compound according to claim 15. 

24. Poly- or oligonucleotides which will hybridize to regions of the cDNA or corresponding 
RNA under stringent conditions and optionally prevent the expression of coding regions of 
the genes coding for the compound according to claim 15. 

25. A diagnostic agent containing at least one compound according to claim 23. 

26. A medicament containing at least one compound according to claim 23 in a therapeutically 
effective amount. 

27. Use of the compound of claim 23 for preparing a medicament for the treatment of diseases 
involving too high an expression of the serine protease inhibitor or too high an activity of the 
regions coding for the serine protease inhibitor. 

28. DNA coding for the compound of claim 15 and/or RNA involved in the transcription or 
translation of the compound. 

REMARKS 

The present claims are 15-28. 

The present claims correspond to original claims 1-14, rewritten to eliminate multiple 
dependencies and to more clearly define the invention. 
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Favorable action is requested. 

Respectfully submitted, 



By 



JACOBSON-HOLMAN PLLC 
400 Seventh Street, N.W. 
Washington, D.C. 20004 
Tel. No.: 202-638-6666 
Atty. Dkt. No. P63398US0 

R:\HOMEVthomas\200 1 \December\P6743 1 PREAMD.wpd 
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Serine Protease Inhibitors 

The present invention relates to serine protease inhibitors, cDNA coding for 
serine protease inhibitors, medicaments containing such inhibitors or their 
coding nucleic acid^ use of the compounds according to the invention for the 
preparation of medicaments for the treatment of various indications, antibodies 
or antibody fragments against epitopes of the compounds according to the 
invention, poly- or oligonucleotides which will hybridize to genes of the 
compounds according to the invention, a diagnostic agent for detecting the 
compounds according to the invention, and medicaments containing antibodies 
or poly- or oligonucleotides according to the invention. 

Proteolytic processes play an important physiological role in all organisms; a 
distinction has to be made between non-specific and specific proteolytic 
reactions. The former include, for example, the digestion of food in the digestive 
tract by endopeptidases, and the intracellular degradation of used endogenous 
substances and phagocytosed materials by lysosomal proteases. Specific 
proteolyses mostly serve for the conversion of a proenzyme to its active form, 
as in the conversion of trypsinogen to trypsin, and of chymotrypsinogen to 
chymotrypsin, and in the callicrein-kinin cascades and the blood clotting 
cascade. Depending on the structure of the reactive site of the proteinases 
involved, they are classified into the classes of serine proteases (e.g., 
chymotrypsin, trypsin, elastase and cathepsin G), aspartate proteases (e.g., 
cathepsin D, cathepsin E and pepsin), cysteine proteases (e.g., cathepsin B, 
cathepsin H and cathepsin L), and the metalio-proteases (e.g., collagenase and 
thermolysin). 

In order to be able to correct the proteolytic processes which often proceed in a 
cascade, the organisms is provided with a number of other proteins, the 
protease inhibitors (for a survey, see Laskowski and Kato, 1980, and Bode and 
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Huber, 1992). Thus, the liver-synthesized human plasma protease inhibitors ai- 
antichymotrypsin and ai-proteinase inhibitors protect the lung tissue from non- 
specific attacl< by the proteinases cathepsin G and elastase from 
polymorphonuclear lymphocytes. When the balance between proteases and their 
specific inhibitors is disturbed, pathological effects may arise. For example, an 
excess ratio of elastase to ai-proteinase inhibitor increases the risk of formation 
of a lung emphysema by a factor of about 20 to 30 in patients with a genetically 
caused deficiency in this factor as compared to the normal population (Carrel 
and Owen, 1980). With smokers, the formation of an emphysema is promoted 
by oxidation of the amino acid methionine which is present in the reactive site of 
the ai-proteinase inhibitor by oxidants contained in cigarette smoke (Miller and 
Kuschner, 1969; Ohisson et al., 1980). Also in the case of infection with Gram- 
negative bacteria, their endotoxins can cause disintegration of phagocytes and 
thus the secretion of lysosomal proteases, which may cause an uncontrolled 
damage to tissues and inflammations due to the increased consumption of 
protease inhibitors. For this reason, certain protease inhibitors have a high 
therapeutic potential (see, e.g., Fritz, 1980). 

International Application PCT/EP 98/08424 relates to serine protease inhibitors, 
wherein said serine protease inhibitors have a domain with four cysteines, and a 
sequence of from 0 to 20 amino acids is present between the first and second 
cysteines, or said serine protease inhibitors have a domain of six cysteines, and 
a sequence of from 7 to 20 amino acids is present between the first and second 
cysteines. 

It has been the object of the present invention to provide further serine 
protease inhibitors. 

This object is achieved by a serine protease inhibitor having the amino acid 
sequence according to SEQ ID NO: 1. 



The present invention also relates to fragnnents of the serine protease inhibitor 
according to the invention having the amino acid sequence R1-X-R2, wherein Ri 
is NH2, an amino acid or a peptide with up to 100 amino acids, and R2 is COOH, 
CONH2, an amino acid or a peptide with up to 100 amino acids, and X is selected 
from SEQ ID NOS: 2 to 6. 

It is preferred that the serine protease inhibitor contains one or more disulfide 
bridges. It is particularly preferred for it to contain a disulfide bridge between 
the first and fourth cysteines and/or between the second and third cysteines, or 
to contain a disulfide bridge between the first and fifth cysteines and/or between 
the second and fourth cysteines and/or between the third and sixth cysteines. 

In addition to the amino acid sequence of the preferred compounds according to 
the invention, further information about the cDNA coding for the compounds 
according to the invention can also be seen from Figure 1. In particular, the 
corresponding motifs and primer-hybridizing sites are indicated. 

According to the invention, nucleic acids coding for the compounds according to 
the invention, especially a DNA having the nucleic acid sequence according to 
SEQ ID NOS: 7 to 12, are also claimed. 

The compounds according to the invention are useful as medicaments. In this 
case, they are administered together with pharmaceutically acceptable vehicles. 

The medicaments according to the invention containing the protease inhibitors 
according to the invention are preferably administered in amounts of from 1 to 
100 mg/kg of the patient's body weight. As the dosage form, all galenic 
formulations for peptide active substances may be used. The medicaments 
containing nucleic acids according to the invention are preferably administered in 
amounts of from 0.1 to 100 mg/kg of body weight of a corresponding patient. In 
this case, the galenic dosage forms which may be used are those which are 
suitable for the administration of nucleic acids without rendering the nucleic 
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acids ineffective by metabolic Influences before they have reached their site of 
action. For example, liposomes in which the nucleic acids are contained can be 
employed as a galenic dosage form. 

The compounds according to the invention can be used, in particular, for the 
treatment of acute or chronic cervix inflammations, inflammations of Bartholin's 
gland or other vaginal regions, tonsillitis, pharyngitis and laryngitis, acute or 
chronic inflammatory processes accompanied by excessive formation of mucus 
and the resulting acute emergency situations, postoperative bleedings due to 
hyperfibrinolysis, and for the prophylaxis of lung emphysema formation in 
deficiencies of ai-proteinase inhibitor. 

Further, they may be employed for the therapy of asthma, AIDS, tumor 
diseases and leukemia. 

The compounds according to the invention can be administered in deficiencies of 
serine protease inhibitors to correct endogenous defects. The nucleic acids may 
also be used in gene therapy, either directly or coupled to suitable vehicles. 
Suitable vectors include, in particular, attenuated adenoviruses into which the 
corresponding genes have been incorporated. 

The polypeptides according to the invention can serve for the preparation of 
antibodies or antibody fragments. These are simply prepared by the 
immunization of appropriate mammals. By per se known operations, the 
antibodies may also be humanized so that such antibodies can also be employed 
for therapeutic use. Antibodies or antibody fragments can then by employed for 
the regulation of diseases In which the protease inhibitors are expressed in a 
pathological way. Also, antisense nucleic acids complementary to the nucleic 
acids according to the invention may be employed in therapeutical use in 
overexpressions of the protease inhibitor genes. 



The compounds according to the invention can be easily prepared by per se 
known methods of peptide or nucleotide synthesis. Preparation of the 
compounds by genetic engineering is also possible. 

Those skilled in the art will recognize that fragments of the polypeptides 
according to the invention may also be used provided that they retain the 
inhibitory properties of the serine protease inhibitors. Those skilled in the art 
know how to find such fragments. Thus, this may be accomplished, for example, 
by a selected enzymatic cleavage of the compounds according to the invention. 
Side-chain modified amino acids may also be employed. N- or C-terminally 
modified polypeptides may also be used. In particular, phosphorylated, 
glycosylated, methylated, acetylated or similarly modified polypeptides can be 
employed provided that they do not substantially affect the activity of the serine 
protease inhibitors. 

Derivatives of the nucleic acids according to the invention which have modified 
triplet structures in accordance with codon usage may also be used. In addition, 
nucleic acids according to the invention also include those which are more stable 
towards degradation by nucleases as compared with the native compounds, for 
example, the corresponding SODN derivatives usually employed in antisense 
technology to give the antisense structures a more stable design towards 
enzymatic attack. 

Structures homologous to the polypeptides may also be used. In particular, 
these include polypeptide structures in which amino acids have been exchanged. 
Thus, for example, conservative amino acid substitutions in highly conserved 
regions can be considered as follows: any isoleucine, valine and leucine amino 
acid can be exchanged for any other of these amino acids, aspartate can be 
exchanged for glutamate and vice versa, glutamine for asparagine and vice 
versa, serine for threonine and vice versa. Conservative amino acid substitutions 
in less highly conserved regions can be as follows: Any of the amino acids 
isoleucine, valine and leucine for any other of these amino acids, aspartate for 



glutamate and vice versa, glutamine for asparagine and vice versa, serine for 
threonine and vice versa, glycine for alanine and vice versa, alanine for valine 
and vice versa, any of the amino acids leucine, isoleucine or valine for 
methionine, lysine for arginlne and vice versa, either of the amino acids arginine 
or lysine for either of the amino acids aspartate or glutamate, either of the 
amino acids arginine or lysine for histidine, glutamine for glutamate and vice 
versa, and asparagine for aspartate and vice versa. 
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CLAIMS: 



1. A serine protease inhibitor having the amino acid sequence according to 
SEQ ID NO: 1. 

2. A fragments of the serine protease inhibitor having the amino acid 
sequence 

R1-X-R2, 

wherein Ri is NH2, an amino acid or a peptide with up to 100 amino acids, 
and R2 is COOH, CONH2, an amino acid or a peptide with up to 100 amino 
acids, and X is selected from SEQ ID NOS: 2 to 6. 

3. A nucleic acid coding for a serine protease inhibitor according to either of 
claims 1 or 2, especially SEQ ID NOS: 7 to 12. 

4. A medicament containing at least one serine protease inhibitor according 
to claim 1 or 2 and/or a nucleic acid according to claim 3, optionally 
together with pharmaceutical vehicles. 

5. The medicament according to claim 4, containing from 0.01 to 1000 mg 
per kg of body weight of the serine protease inhibitor according to claim 1 
or 2 and/or of the nucleic acid according to claim 3. 

6. Use of the medicament according to claim 1 or 2 for preparing a 
medicament for the treatment of acute or chronic cervix inflammations, 
inflammations of Bartholin's glands and other vaginal regions, tonsillitis, 
pharyngitis and laryngitis, acute or chronic inflammatory processes 
accompanied by excessive formation of mucus and the resulting acute 
emergency situations, postoperative bleedings due to hyperfibrinolysis. 
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and for the prophylaxis of lung emphysema formation in deficiencies of a 
i-proteinase inhibitor. 

7. Use of the medicament according to claim 4 for the therapy of asthma, 
AIDS, pneumonia, tumor diseases and leukemia. 

8. Use of the nucleic acids according to claim 3 for preparing a medicament 
for use in gene therapy for the curing and prophylaxis of diseases as 
mentioned in claim 6. 

9. Antibodies or antibody fragments against epitopes of the compounds 
according to either of claims 1 or 2. 

10. Poly- or oligonucleotides which will hybridize to regions of the cDNA or 
corresponding RNA under stringent conditions and optionally prevent the 
expression of coding regions of the genes coding for the compounds 
according to claims 1 or 2 (antisense compounds). 

11. A diagnostic agent containing at least one of the compounds according to 
claim 9 or 10. 

12. A medicament containing at least one of the compounds mentioned in 
claims 9 and/or 10 in therapeutically effective amounts. 

13. Use of the compounds according to claims 9 and/or 10 for preparing a 
medicament for the treatment of diseases involving too high an 
expression of the compounds according to claim 1 or 2, or too high an 
activity of the regions coding for the compounds according to claim 1 or 
2. 



14. 



DNA, coding for the compounds mentioned in claim 1 or 2, and/or RNA 
involved in the transcription or translation of the compounds mentioned in 
claim 1 or 2. 



Abstract 

The invention relates to serine protease inhibitors having the amino acid 
sequence in accordance with Seq. ID No. 1. 
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Figure 1 



ATG CAT GGA GTG GAC CTG TAG GCG ACT TGC ATC GTC TTC AAC ATG ; 



! GAT AAG AAA TTT TTT CAA ACT CTT GAT GGA ATA ATG TTC ATC AAT AAA TGT GCC 



1 K 



al Kazal domain 1 



AGA GAT GGG GAT TTT 1 



CGG CCC TTT GTT AGA GAT GGA 1 



EKTKVKREIVKLCSQYQNQA 
GAA AAA ACT AAA GTT AAA AGA GAA ATT GTG AAA CTC TGC ACT CAA TAT CAA AAT CAG GCA 
904 913 922 931 940 949 
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AAC GAT CCT ATC CAG GGC CCA GAT GGG AAA GTG CAC GGC AAC ACC TGC TCC ATG TGT GAG 



N I K 



GTC TTC TTC CAA GCA GAA GAA GAA GAA AAG AAA AAG AAG GAA GGC GAA TCA AGA AAC AAA 



ELCSEYRH 
GAG CTG TGC AGT GAA TAT CGT CA: 
1744 1753 



TTC TGC ACA AGA GAA AAT GAT CCT GTG CGT GGC CCA GAT GGC AAG ACC CAT GGC AAC AAG 



; AAA GAA GAG 



RENNPVRGPYGKMHINKCAM 
AGA GAA AAT AAC CCT GTT CGA GGC CCA TAT GGC AAG ATG CAC ATC AAT AAA TGT GCT ATG 
2644 2653 2662 2671 2680 2689 



SSKPSNNAKDECSEFRNYIR 
AGT AGO AAG CCC TCA AAT AAT GCA AAG GAT GAG TGC ACT GAA TTT CGA AAC TAT ATA AGG 
2764 2773 2782 2791 2800 2809 



typical Kazal domain 2 
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i. AAG CCT C 



C M L C 

TGC ATG CTC TGT 
3124 

K C E E 

AAG TGT GAG GAG 
3184 



H E 
CAT GAA 
3133 

S S 
AGC AGC 
3193 



N L I 
AAC CTG ATA 
314 2 

T P G 
ACC CCA GGA 
3202 



R Q T N 
CGC CAA ACA AA: 
3151 

T T A A ! 
ACC ACC GCA GCC J 
3211 



T H 
ACA CAC , 
3160 



P P S I 
1 CCC CCG TCT C 
3229 



L GTT CTG AAT CAC CTA 



AGA ATC TGT GAT ( 



I GTT TGA C 



polyadenylat ion 
, ^rj,Q AAT AAA 

1 3511 



signal 
AGT AAA C 
3520 



The following sequence correcti( 



I have been performed : 

Ln a frame shift which produc 



1 three additional 



Base were exchanged in ten different positi< 



Positi. 
Positic 

Positi< 
Positi< 



. 1207: 
. 1258: 
. 1261: 
2175: 
2950: 
3228: 
. 3284 
, 3324 
3337 



G for A 
C for T 
C for T 
C for T 
A for G 
G for A 
C for T 
C for T 
C for T 
C for T 
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DECLARATION " 
AND POWER OF ATTORNEY 
U.S.A. 



iftRlTY: OR PROVISIONAL APPLICATIONS 
, I declar 



ATTORNEYS' DOCKET NO. 



H Serine Protease Inhibitors 



ssidence, post office address and citizenship are slated below nexl I 
sought on the invenljo 



0 PCT International Applic 
n Ihe specification fn application Senal No. 
(If applicable) and amended on 



PCT/EP99/04331 



filed June 22, 1999 



I acknowledge the duty to disclose information which is matena! to patentability as defined in Title 37, Code of Federal Reflulations, §1 .56. 

I hereby claim foreign pnonty benefits under Title 35, United States Code, §1 1 9 (a)-(d) of any foreign application(s) for patent or inventor's certificate lis 

foreign application for patent or inventor's certificate having a filing date before that of the application on which pnonty is claimed; 

Prior Foreign Application(s) 



(Oay/Month/Year Filed) 



I hereby claim the benefit under Title 35, United States Code,§1 19(e) of ar 
Application No. Filing Date 



(Oay/Month/Year Filed) 
application(s) listed below: 
Application No. 



I below and have also id 
Pnonty Claimed 

□ □ 

Yes No 

□ □ 

□ □ 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s 
disclosed in the prior United Stales application in the manner provided by the first paragraph of Title : 
patentability as defined in Title 37. Code of Federal Regulations, §1 .56 which became available betw 



(Status: patented, pending, abandoned) 



(Application Senal No.) (Filing Date) 

POWER OF ATTORNEY: As a named Inventor, I hereby appoint ttie following attorneys (Registration No. ) to prosecute this application, receive and act on instructions from my 
agent^and transact all business in the Patent and Trademark Office connected therewith. HARVEY B. JACOBSON, JBJ20i^1Ji, JOHN CLARKE HOLMAN-f22r?69gt.MARVIN 



- - - -. JBJ20^1), 

R.STER[iL(2a£40), ALLEN S.MELSESi2L215): MICHAEL R SLOBASKXC2£421); JONATHAN L SCHERER^aafiSl); IRWIITM. AISENBERG (ia007>, WILLIAM E PLAYER 
^ f31.4Q9 1: YOON S HA M (45,307) and NATHANIEL A. HUMPHRI ES (22,77 2) — ' 



SEND CORRESPONDENCE TO CUSTOMER NO. 00136 



JACOBSON HOLMAN 
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SEQUENCE LISTING 



<110> FORSSMANN, WOLF-GEORG 
MAGERT, HANS-JURGEN 
STANDKER, LUDGER 
KREUTZMANN, PETER 

<120> SERINE PROTEASE INHIBITORS 

<130> 10496-P67431US0 

<140> 09/926,820 
<141> 2001-12-26 

<150> PCT/EP99/04331 
<151> 1999-06-22 

<160> 12 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 1064 
<212> PRT 
<213> mammalian 

<400> 1 

Met Lys lie Ala Thr Val Ser Val Leu Leu Pro Leu Ala Leu Cys Leu 
15 10 15 

lie Gin Asp Ala Ala Ser Lys Asn Glu Asp Gin Glu Met Cys HiS' Glu 
20 25 30 

Phe Gin Ala Phe Met Lys Asn Gly Lys Leu Phe Cys Pro Gin Asp Lys 
35 40 45 

Lys Phe Phe Gin Ser Leu Asp Gly lie Met Phe lie Asn Lys Cys Ala 
50 55 60 

Thr Cys Lys Met lie Leu Glu Lys Glu Ala Lys Ser Gin Lys Arg Ala 



Arg His Leu Ala Arg Ala Pro Lys Ala Thr Ala Pro Thr Glu Leu Asn 
85 90 95 

Cys Asp Asp Phe Lys Lys Gly Glu Arg Asp Gly Asp Phe lie Cys Pro 
100 . 105 110 

Asp Tyr Tyr Glu Ala Val Cys Gly Thr Asp Gly Lys Thr Tyr Asp Asn 
115 120 125 

Arg Cys Ala Leu Cys Ala Glu Asn Ala Lys Thr Gly Ser Gin lie Gly 
130 135 140 

Val Lys Ser Glu Gly Glu Cys Lys Ser Ser Asn Pro Glu Gin Asp Val 
145 150 155 160 



2 



Cys Ser Ala Phe Arg Pro Phe Val Arg Asp Gly Arg Leu Gly Cys Thr 
165 170 175 

Arg Glu Asn Asp Pro Val Leu Gly Pro Asp Gly Lys Thr His Gly Asn 
180 185 190 

Lys Cys Ala Met Cys Ala Glu Leu Phe Leu Lys Glu Ala Glu Asn Ala 
195 200 205 

Lys Arg Glu Gly Glu Thr Arg lie Arg Arg Asn Ala Glu Lys Asp Phe 
210 215 220 

Cys Lys Glu Tyr Glu Lys Gin Val Arg Asn Gly Arg Leu Phe Cys Thr 
225 230 235 240 

Arg Glu Ser Asp Pro Val Arg Gly Pro Asp Gly Arg Met His Gly Asn 
245 250 255 

Lys Cys Ala Leu Cys Ala Glu lie Phe Lys Arg Arg Phe Ser Glu Glu 
260 265 270 

Asn Ser Lys Thr Asp Gin Asn Leu Gly Lys Ala Glu Glu Lys Thr Lys 
275 280 285 

Val Lys Arg Glu lie Val Lys Leu Cys Ser Gin Tyr Gin Asn Gin Ala 
290 295 300 

Lys Asn Gly lie Leu Phe Cys Thr Arg Glu Asn Asp Pro lie Arg Gly 
305 310 315 320 

Pro Asp Gly Lys Met His Gly Asn Leu Cys Ser Met Cys Gin Val Tyr 
325 330 335 

Phe Gin Ala Glu Asn Glu Glu Lys Lys Lys Ala Glu Ala Arg Ala Arg 
340 345 350 

Asn Lys Arg Glu Ser Gly Lys Ala Thr Ser Tyr Ala Glu Leu Cys Asn 
355 360 365 

Glu Tyr Arg Lys Leu Val Arg Asn Gly Lys Leu Ala Cys Thr Arg Glu 
370 375 380 

Asn Asp Pro lie Gin Gly Pro Asp Gly Lys Val His Gly Asn Thr Cys 
385 390 395 400 

Ser Met Cys Glu Val Phe Phe Gin Ala Glu Glu Glu Glu Lys Lys Lys 
405 410 415 

Lys Glu Gly Glu Ser Arg Asn Lys Arg Gin Ser Lys Ser Thr Ala Ser 
420 425 430 

Phe Glu Glu Leu Cys Ser Glu Tyr Arg Lys Ser Arg Lys Asn Gly Arg 
435 440 445 



Leu Phe Cys Thr Arg Glu Asn Asp Pro lie Gin Gly Pro Asp Gly Lys 
450 455 460 
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Met His Gly Asn Thr Cys Ser Met Cys Glu Ala Phe Phe Gin Gin Glu 
465 470 475 480 

Glu Arg Ala Arg Ala Lys Ala Lys Arg Glu Ala Ala Lys Glu lie Cys 
485 490 495 

Ser Glu Phe Arg Asp Gin Val Arg Asn Gly Thr Leu lie Cys Thr Arg 
500 505 510 

Glu His Asn Pro Val Arg Gly Pro Asp Gly Lys Met His Gly Asn Lys 
515 520 525 

Cys Ala Met Cys Ala Ser Val Phe Lys Leu Glu Glu Glu Glu Lys Lys 
530 535 540 

Asn Asp Lys Glu Glu Lys Gly Lys Val Glu Ala Glu Lys Val Lys Arg 
545 550 555 560 

Glu Ala Val Gin Glu Leu Cys Ser Glu Tyr Arg His Tyr Val Arg Asn 
565 570 575 

Gly Arg Leu Pro Cys Thr Arg Glu Asn Asp Pro lie Glu Gly Leu Asp 
580 585 590 

Gly Lys lie His Gly Asn Thr Cys Ser Met Cys Glu Ala Phe Phe Gin 
595 600 605 

Gin Glu Ala Lys Glu Lys Glu Arg Ala Glu Pro Arg Ala Lys Val Lys 
610 615 620 

Arg Glu Ala Glu Lys Glu Thr Cys Asp Glu Phe Arg Arg Leu Leu Gin 
625 630 635 640 

Asn Gly Lys Leu Phe Cys Thr Arg Glu Asn Asp Pro Val Arg Gly Pro 
645 650 655 

Asp Gly Lys Thr His Gly Asn Lys Cys Ala Met Cys Lys Ala Val Phe 
660 665 670 

Gin Lys Glu Asn Glu Glu Arg Lys Arg Lys Glu Glu Glu Asp Gin Arg 
675 680 685 

Asn Ala Ala Gly His Gly Ser Ser Gly Gly Gly Gly Gly Asn Thr Gin 
690 695 700 

Asp Glu Cys Ala Glu Tyr Gin Glu Gin Met Lys Asn Gly Arg Leu Ser 
705 710 715 720 

Cys Thr Arg Glu Ser Asp Pro Val Arg Asp Ala Asp Gly Lys Ser Tyr 
725 ■ 730 735 

Asn Asn Gin Cys Thr Met Cys Lys Ala Lys Leu Glu Arg Glu Ala Glu 
740 745 750 

Arg Lys Asn Glu Tyr Ser Arg Ser Arg Ser Asn Gly Thr Gly Ser Glu 
755 760 765 



Ser Gly Lys Asp Thr Cys Asp Glu Phe Arg Ser Gin Met Lys Asn Gly 
770 775 780 

Lys Leu lie Cys Thr Arg Glu Ser Asp Pro Val Arg Gly Pro Asp Gly 
785 790 795 800 

Lys Thr His Gly Asn Lys Cys Thr Met Cys Lys Glu Lys Leu Glu Arg 
805 810 815 

Glu Ala Ala Glu Lys Lys Lys Lys Glu Asp Glu Asp Arg Ser Asn Thr 
820 825 830 

Gly Glu Arg Ser Asn Thr Gly Glu Arg Ser Asn Asp Lys Glu Asp Leu 
835 840 845 

Cys Arg Glu Phe Arg Ser Met Gin Arg Asn Gly Lys Leu lie Cys Thr 
850 855 860 

Arg Glu Asn Asn Pro Val Arg Gly Pro Tyr Gly Lys Met His lie Asn 
865 870 875 880 

Lys Cys Ala Met Cys Gin Ser lie Phe Asp Arg Glu Ala Asn Glu Arg 
885 890 895 

Lys Lys Lys Asp Glu Glu Lys Ser Ser Ser Lys Pro Ser Asn Asn Ala 
900 905 910 

Lys Asp Glu Cys Ser Glu Phe Arg Asn Tyr lie Arg Asn Asn Glu Leu 
915 920 925 

lie Cys Pro Arg Glu Asn Asp Pro Val His Gly Ala Asp Gly Lys Phe 
930 935 940 

Tyr Thr Asn Lys Cys Tyr Met Cys Arg Ala Val Phe Leu Thr Glu Ala 
945 950 955 960 

Leu Glu Arg Ala Lys Leu Gin Glu Lys Pro Ser His Val Arg Ala Ser 
965 970 975 

Gin Glu Glu Asp Ser Pro Asp Ser Phe Ser Ser Leu Asp Ser Glu Met 
980 985 990 

Cys Lys Asp Tyr Arg Val Leu Pro Arg lie Gly Tyr Leu Cys Pro Lys 
995 1000 1005 

Asp Leu Lys Pro Val Cys Gly Asp Asp Gly Gin Thr Tyr Asn Asn Pro 
1010 1015 1020 

Cys Met Leu Cys His Glu Asn Leu lie Arg Gin Thr Asn Thr His lie 
1025 1030 1035 1040 

Arg Ser Thr Gly Lys Cys Glu Glu Ser Ser Thr Pro Gly Thr Thr Ala 
1045 1050 1055 

Ala Ser Met Pro Pro Ser Asp Glu 
1060 
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<210> 2 
<211> 35 
<212> PRT 
<213> mammalian 

<400> 2 

Ser Ala Phe Arg Pro Phe Val Arg Asp Gly Arg Leu Gly Cys Thr Arg 
15 10 15 

Glu Asn Asp Pro Val Leu Gly Pro Asp Gly Lys Thr His Gly Asn Lys 
20 25 30 

Cys Ala Met 
35 



<210> 3 
<211> 35 
<212> PRT 
<213> mammalian 

<400> 3 

Asn Glu Tyr Arg Lys Leu Val Arg Asn Gly Lys Leu Ala Cys Thr Arg 
15 10 15 

Glu Asn Asp Pro lie Gin Gly Pro Asp Gly Lys Val His Gly Asn Thr 
20 25 30 

Cys Ser Met 
35 



<210> 4 

<211> 35 

<212> PRT 

<213> mammalian 

<400> 4 

Arg Glu Phe Arg Ser Met Gin Arg Asn Gly Lys Leu lie Cys Thr Arg 
15 10 15 

Glu Asn Asn Pro Val Arg Gly Pro Tyr Gly Lys Met His lie Asn Lys 
20 25 30 

Cys Ala Met 
35 



<210> 5 
<211> 35 
<212> PRT 
<213> mammalian 



<400> 5 

Ser Glu Phe Arg Asn Tyr lie Arg Asn Asn Glu Leu lie Cys Pro Arg 
15 10 15 
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Glu Asn Asp Pro Val His Gly Ala Asp Gly Lys Phe Tyr Thr Asn Lys 
20 25 30 

Cys Tyr Met 



<210> 6 
<211> 52 
<212> PRT 
<213> mammalian 

<400> 6 

Lys Asp Tyr Arg Val Leu Pro Arg lie Gly Tyr Leu Cys Pro Lys Asp 



Leu Lys Pro Val Cys Gly Asp Asp Gly Gin Thr Tyr Asn Asn Pro Cys 
20 25 30 

Met Leu Cys His Glu Asn Leu lie Arg Gin Thr Asn Thr His lie Arg 
35 40 45 

Ser Thr Gly Lys 



<210> 7 

<211> 3532 I 
<212> DNA 
<213> mammalian 

<220> 

<221> CDS 

<222> (44) . . (3235) 

<400> 7 

tatgcatgga gtggacctgt aggcgacttg catcgtcttc aac atg aag ata gcc 55 

Met Lys lie Ala 
1 

aca gtg tea gtg ctt ctg ccc ttg get ctt tgc etc ata caa gat get 103 
Thr Val Ser Val Leu Leu Pro Leu Ala Leu Cys Leu lie Gin Asp Ala 
5 10 15 20 

gcc agt aag aat gaa gat cag gaa atg tgc cat gaa ttt cag gca ttt 151 
Ala Ser Lys Asn Glu Asp Gin Glu Met Cys His Glu Phe Gin Ala Phe 
25 30 35 

atg aaa aat gga aaa ctg ttc tgt ccc cag gat aag aaa ttt ttt caa 199 
Met Lys Asn Gly Lys Leu Phe Cys Pro Gin Asp Lys Lys Phe Phe Gin 



agt ctt gat gga ata atg ttc ate aat aaa tgt gcc acg tgc aaa atg 247 
Ser Leu Asp Gly lie Met Phe lie Asn Lys Cys Ala Thr Cys Lys Met 
55 60 65 
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ata ctg gaa aaa gaa gca aaa tea cag aag agg gcc agg cat tta gca 

lie Leu Glu Lys Glu Ala Lys Ser Gin Lys Arg Ala Arg His Leu Ala 
70 75 80 

aga get ccc aag get act gcc cca aca gag ctg aat tgt gat gat ttt 

Arg Ala Pro Lys Ala Thr Ala Pro Thr Glu Leu Asn Cys Asp Asp Phe 
85 90 95 100 

aaa aaa gga gaa aga gat ggg gat ttt ate tgt act gat tat tat gaa 

Lys Lys Gly Glu Arg Asp Gly Asp Phe lie Cys Pro Asp Tyr Tyr Glu 
105 110 115 

get gtt tgt ggc aca gat ggg aaa aca tat gac aac aga tgt gca ctg 

Ala Val Cys Gly Thr Asp Gly Lys Thr Tyr Asp Asn Arg Cys Ala Leu 
120 125 130 

tgt get gag aat gcg aaa ace ggg tec caa att ggt gta aaa agt gaa 

Cys Ala Glu Asn Ala Lys Thr Gly Ser Gin lie Gly Val Lys Ser Glu 

135 140 145 

ggg gaa tgt aag age agt aat cca gag cag gat gta tge agt get ttt 

Gly Glu Cys Lys Ser Ser Asn Pro Glu Gin Asp Val Cys Ser Ala Phe 
150 155 160 

egg ccc ttt gtt aga gat gga aga ctt gga tge aca agg gaa aat gat 

Arg Pro Phe Val Arg Asp Gly Arg Leu Gly Cys Thr Arg Glu Asn Asp 
165 170 175 180 

cet gtt ctt ggt cet gat ggg aag acg cat ggc aat aag tgt gca atg 
Pro Val Leu Gly Pro Asp Gly Lys Thr His Gly Asn Lys Cys Ala Met 
185 190 195 

tgt get gag ctg ttt tta aaa gaa get gaa aat gcc aag cga gag ggt 

Cys Ala Glu Leu Phe Leu Lys Glu Ala Glu Asn Ala Lys Arg Glu Gly 
200 205 210 

gaa act aga att cga cga aat get gaa aag gat ttt tge aag gaa tat 

Glu Thr Arg lie Arg Arg Asn Ala Glu Lys Asp Phe Cys Lys Glu Tyr 

215 220 225 

gaa aaa caa gtg aga aat gga agg ctt ttt tgt aca egg gag agt gat 
Glu Lys Gin Val Arg Asn Gly Arg Leu Phe Cys Thr Arg Glu Ser Asp 
230 235 240 

cca gtc cgt ggc cet gac ggc agg atg cat ggc aac aaa tgt gcc ctg 
Pro Val Arg Gly Pro Asp Gly Arg Met His Gly Asn Lys Cys Ala Leu 
245 250 255 260 

tgt get gaa att ttc aag egg cgt ttt tea gag gaa aac agt aaa aca 
Cys Ala Glu lie Phe Lys Arg Arg Phe Ser Glu Glu Asn Ser Lys Thr 
265 270 275 

gat caa aat ttg gga aaa get gaa gaa aaa act aaa gtt aaa aga gaa 

Asp Gin Asn Leu Gly Lys Ala Glu Glu Lys Thr Lys Val Lys Arg Glu 
280 285 290 



att gtg aaa etc tgc agt caa tat caa aat cag gca aag aat gga ata 
lie Val Lys Leu Cys Ser Gin Tyr Gin Asn Gin Ala Lys Asn Gly lie 
295 300 305 

ctt ttc tgt acc aga gaa aat gac cct att cgt ggt cca gat ggg aaa 
Leu Phe Cys Thr Arg Glu Asn Asp Pro lie Arg Gly Pro Asp Gly Lys 
310 315 320 

atg cat ggc aac ttg tgt tec atg tgt caa gtc tac ttc caa gca gaa 
Met His Gly Asn Leu Cys Ser Met Cys Gin Val Tyr Phe Gin Ala Glu 
325 330 335 340 

aat gaa gaa aag aaa aag get gaa gca cga get aga aac aaa aga gaa 
Asn Glu Glu Lys Lys Lys Ala Glu Ala Arg Ala Arg Asn Lys Arg Glu 
345 350 355 

tct gga aaa gca acc tea tat gca gag ctt tgc aat gaa tat cga aag 
Ser Gly Lys Ala Thr Ser Tyr Ala Glu Leu Cys Asn Glu Tyr Arg Lys 
360 365 370 

ctt gtg agg aac gga aaa ctt get tgc acc aga gag aac gat cct ate 
Leu Val Arg Asn Gly Lys Leu Ala Cys Thr Arg Glu Asn Asp Pro lie 
375 380 385 

cag ggc cca gat ggg aaa gtg cac ggc aac acc tgc tec atg tgt gag 
Gin Gly Pro Asp Gly Lys Val His Gly Asn Thr Cys Ser Met Cys Glu 
390 395 400 

gtc ttc ttc caa gca gaa gaa gaa gaa aag aaa aag aag gaa ggc gaa 
Val Phe Phe Gin Ala Glu Glu Glu Glu Lys Lys Lys Lys Glu Gly Glu 
405 410 415 420 

tea aga aac aaa aga caa tct aag agt aca get tec ttt gag gag ttg 
Ser Arg Asn Lys Arg Gin Ser Lys Ser Thr Ala Ser Phe Glu Glu Leu 
425 430 435 

tgt agt gaa tac cgc aaa tec agg aaa aac gga egg ctt ttt tgc acc 
Cys Ser Glu Tyr Arg Lys Ser Arg Lys Asn Gly Arg Leu Phe Cys Thr 
440 445 450 

aga gag aat gac ccc ate cag ggc cca gat ggg aaa atg cat ggc aac 
Arg Glu Asn Asp Pro lie Gin Gly Pro Asp Gly Lys Met His Gly Asn 
455 460 465 

acc tge tec atg tgt gag gee ttc ttt caa caa gaa gaa aga gca aga 
Thr Cys Ser Met Cys Glu Ala Phe Phe Gin Gin Glu Glu Arg Ala Arg 
470 475 480 

gca aag get aaa aga gaa get gca aag gaa ate tgc agt gaa ttt egg 
Ala Lys Ala Lys Arg Glu Ala Ala Lys Glu lie Cys Ser Glu Phe Arg 
485 490 495 500 

gac caa gtg agg aat gga aca ctt ata tgc acc agg gag cat aat cct 
Asp Gin Val Arg Asn Gly Thr Leu lie Cys Thr Arg Glu His Asn Pro 
505 510 515 
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gtc cgt gga cca gat ggc aaa atg cat gga aac aag tgt gcc atg tgt 
Val Arg Gly Pro Asp Gly Lys Met His Gly Asn Lys Cys Ala Met Cys 
520 525 530 

gcc agt gtg ttc aaa ctt gaa gaa gaa gag aag aaa aat gat aaa gaa 
Ala Ser Val Phe Lys Leu Glu Glu Glu Glu Lys Lys Asn Asp Lys Glu 
535 540 545 

gaa aaa ggg aaa gtt gag get gaa aaa gtt aag aga gaa gca gtt cag 
Glu Lys Gly Lys Val Glu Ala Glu Lys Val Lys Arg Glu Ala Val Gin 
550 555 560 

gag ctg tgc agt gaa tat cgt cat tat gtg agg aat gga cga etc ccc 
Glu Leu Cys Ser Glu Tyr Arg His Tyr Val Arg Asn Gly Arg Leu Pro 
565 570 575 580 

tgt acc aga gag aat gat cct att gag ggt eta gat ggg aaa ate cac 
Cys Thr Arg Glu Asn Asp Pro lie Glu Gly Leu Asp Gly Lys lie His 
585 590 595 

ggc aac ace tgc tec atg tgt gaa gcc ttc ttc cag caa gaa gca aaa 
Gly Asn Thr Cys Ser Met Cys Glu Ala Phe Phe Gin Gin Glu Ala Lys 
600 605 610 

gaa aaa gaa aga get gaa ccc aga gca aaa gtc aaa aga gaa get gaa 
Glu Lys Glu Arg Ala Glu Pro Arg Ala Lys Val Lys Arg Glu Ala Glu 
615 620 625 

aag gag aca tgc gat gaa ttt egg aga ctt ttg caa aat gga aaa ctt 
Lys Glu Thr Cys Asp Glu Phe Arg Arg Leu Leu Gin Asn Gly Lys Leu 
630 635 640 

ttc tgc aca aga gaa aat gat cct gtg cgt ggc cca gat ggc aag acc 
Phe Cys Thr Arg Glu Asn Asp Pro Val Arg Gly Pro Asp Gly Lys Thr 
645 650 655 660 

cat ggc aac aag tgt gcc atg tgt aag gca gtc ttc cag aaa gaa aat 
His Gly Asn Lys Cys Ala Met Cys Lys Ala Val Phe Gin Lys Glu Asn 
665 670 675 

gag gaa aga aag agg aaa gaa gag gaa gat cag aga aat get gca gga 
Glu Glu Arg Lys Arg Lys Glu Glu Glu Asp Gin Arg Asn Ala Ala Gly 
680 685 690 

cat ggt tec agt ggt ggt gga gga gga aac act cag gae gaa tgt get 
His Gly Ser Ser Gly Gly Gly Gly Gly Asn Thr Gin Asp Glu Cys Ala 
695 700 705 

gag tat cag gaa caa atg aaa aat gga aga etc age tgt act egg gag 
Glu Tyr Gin Glu Gin Met Lys Asn Gly Arg Leu Ser Cys Thr Arg Glu 
710 715 720 

agt gat cct gta cgt gat get gat ggc aaa teg tac aac aat cag tgt 
Ser Asp Pro Val Arg Asp Ala Asp Gly Lys Ser Tyr Asn Asn Gin Cys 
725 730 735 740 
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acc atg tgt aaa gca aaa ttg gaa aga gaa gca gag aga aaa aat gag 
Thr Met Cys Lys Ala Lys Leu Glu Arg Glu Ala Glu Arg Lys Asn Glu 
745 750 755 

tat tct cgc tec aga tea aat ggg act gga tea gaa tea ggg aag gat 
Tyr Ser Arg Ser Arg Ser Asn Gly Thr Gly Ser Glu Ser Gly Lys Asp 
760 765 770 

aca tgt gat gag ttt aga age caa atg aaa aat gga aaa ctt ate tgc 
Thr Cys Asp Glu Phe Arg Ser Gin Met Lys Asn Gly Lys Leu lie Cys 
775 780 785 

act cga gaa agt gac cct gtc egg ggt cca gat ggc aag aca eat ggt 
Thr Arg Glu Ser Asp Pro Val Arg Gly Pro Asp Gly Lys Thr His Gly 
790 795 800 

aat aag tgt act atg tgt aag gaa aaa ctg gaa agg gaa gea get gaa 
Asn Lys Cys Thr Met Cys Lys Glu Lys Leu Glu Arg Glu Ala Ala Glu 
805 810 815 820 

aaa aaa aag aaa gag gat gaa gac agg age aat aca gga gaa agg age 
Lys Lys Lys Lys Glu Asp Glu Asp Arg Ser Asn Thr Gly Glu Arg Ser 
825 830 835 

aat aca gga gaa agg age aat gac aaa gag gat ctg tgt cgt gaa ttt 
Asn Thr Gly Glu Arg Ser Asn Asp Lys Glu Asp Leu Cys Arg Glu Phe 
840 845 850 

cga age atg eag aga aat gga aag ctt ate tgc acc aga gaa aat aac 
Arg Ser Met Gin Arg Asn Gly Lys Leu lie Cys Thr Arg Glu Asn Asn 
855 860 865 

cct gtt cga ggc cea tat ggc aag atg cac ate aat aaa tgt get atg 
Pro Val Arg Gly Pro Tyr Gly Lys Met His lie Asn Lys Cys Ala Met 
870 875 880 

tgt eag age ate ttt gat cga gaa get aat gaa aga aaa aag aaa gat 
Cys Gin Ser lie Phe Asp Arg Glu Ala Asn Glu Arg Lys Lys Lys Asp 
885 890 895 900 

gaa gag aaa tea agt age aag cce tea aat aat gea aag gat gag tgc 
Glu Glu Lys Ser Ser Ser Lys Pro Ser Asn Asn Ala Lys Asp Glu Cys 
905 910 915 

agt gaa ttt cga aac tat ata agg aac aat gaa etc ate tgc cct aga 
Ser Glu Phe Arg Asn Tyr He Arg Asn Asn Glu Leu He Cys Pro Arg 
920 925 930 

gag aat gac cea gtg cac ggt get gat gga aag tte tat aca aac aag 
Glu Asn Asp Pro Val His Gly Ala Asp Gly Lys Phe Tyr Thr Asn Lys 
935 940 945 

tgc tae atg tgc aga get gte ttt eta aca gaa get ttg gaa agg gca 
Cys Tyr Met Cys Arg Ala Val Phe Leu Thr Glu Ala Leu Glu Arg Ala 
950 955 960 



11 



aag ctt caa gaa aag cca tec cat gtt aga get tct caa gag gaa gac 2983 
Lys Leu Gin Glu Lys Pro Ser His Val Arg Ala Ser Gin Glu Glu Asp 
965 970 975 980 

age cca gac tct ttc agt tct ctg gat tct gag atg tgc aaa gac tac 3031 
Ser Pro Asp Ser Phe Ser Ser Leu Asp Ser Glu Met Cys Lys Asp Tyr 
985 990 995 

cga gta ttg ccc agg ata ggc tat ctt tgt cca aag gat tta aag cct 3 079 
Arg Val Leu Pro Arg lie Gly Tyr Leu Cys Pro Lys Asp Leu Lys Pro 
1000 1005 1010 

gtc tgt ggt gac gat ggc caa acc tac aac aat cct tgc atg etc tgt 3127 
Val Cys Gly Asp Asp Gly Gin Thr Tyr Asn Asn Pro Cys Met Leu Cys 
1015 1020 1025 

cat gaa aac ctg ata cgc caa aca aat aca cac ate egc agt aca ggg 3175 
His Glu Asn Leu lie Arg Gin Thr Asn Thr His lie Arg Ser Thr Gly 
1030 1035 1040 

aag tgt gag gag age age acc cca gga acc acc gca gee age atg ccc 3223 
Lys Cys Glu Glu Ser Ser Thr Pro Gly Thr Thr Ala Ala Ser Met Pro 
1045 1050 1055 1060 

ecg tct gac gaa tgacaggaag attgttgaaa gccatgaggg aaaaaataaa 3275 
Pro Ser Asp Glu 

ccccagttct gaatcaceta cettcaccat ctgtatatac aaagaattet teggagcttg 3335 

tcttatttgc tatagaaaac aatacagagc ttttgggaat ggaatcactg attttcagtc 3395 

ttttccattt ctttcctcct agaatctgtg atctgagggt ataaagacat ttccaccaag 3455 

tttgageeet caaaatgtcc tgattacaat gctgtctgtc caactgcctg ttcaataaaa 3515 

gtaaactcag cagaaaa 3532 



<210> 8 
<211> 105 
<212> DNA 
<213> mammalian 

<400> 8 

agtgcttttc ggcectttgt tagagatgga agacttggat geacaaggga aaatgatcct 60 
gttcttggtc ctgatgggaa gacgcatggc aataagtgtg eaatg 105 



<210> 9 

<211> 105 

<212> DNA 

<213> mammalian 



<400> 9 

aatgaatatc gaaagcttgt gaggaacgga aaacttgett geaccagaga gaacgateet 6 0 
atccagggcc cagatgggaa agtgcacggc aacacctget ceatg 105 



<210> 10 
<211> 99 
<212> DNA 
<213> mammalian 

<400> 10 

cgtgaatttc gaagcatgca gagaaatgga aagcttatct gcaccagaga aaataaccct 60 
gttcgaggcc catatggcaa gatgcacatc aataaatgt 99 



<210> 11 
<211> 105 
<212> DNA 
<213> mammalian 

<400> 11 

agtgaatttc gaaactatat aaggaacaat gaactcatct gccctagaga gaatgaccca 60 
gtgcacggtg ctgatggaaa gttctataca aacaagtgct acatg 105 



<210> 12 
<211> 156 
<212> DNA 
<213> 



<400> 12 

aaagactacc gagtattgcc caggataggc 
tgtggtgacg atggccaaac ctacaacaat 
cgccaaacaa atacacacat ccgcagtaca 



tatctttgtc caaaggattt aaagcctgtc 60 
ccttgcatgc tctgtcatga aaacctgata 120 
gggaag 156 



53iRec'dPcr:. 



2 6 DEC 




- 1 - 



<211> 1064 
<212> PRT 
<213> Mamalia 

<400> 1 

Met Lys lie Ala Thr Val Ser Val Leu Leu Pro Leu Ala Leu Cys Leu 
15 10 15 

He Gin Asp Ala Ala Ser Lys Asn Glu Asp Gin Glu Met Cys His Glu 
20 25 30 

Phe Gin Ala Phe Met Lys Asn Gly Lys Leu Phe Cys Pro Gin Asp Lys 
35 40 45 

Lys Phe Phe Gin Ser Leu Asp Gly He Met Phe He Asn Lys Cys Ala 
50 55 60 

Thr Cys Lys Met He Leu Glu Lys Glu Ala Lys Ser Gin Lys Arg Ala 
65 70 75 80 

Arg His Leu Ala Arg Ala Pro Lys Ala Thr Ala Pro Thr Glu Leu Asn 
85 90 95 

Cys Asp Asp Phe Lys Lys Gly Glu Arg Asp Gly Asp Phe He Cys Pro 
100 105 110 

Asp Tyr Tyr Glu Ala Val Cys Gly Thr Asp Gly Lys Thr Tyr Asp Asn 
115 120 125 

Arg Cys Ala Leu Cys Ala Glu Asn Ala Lys Thr Gly Ser Gin He Gly 
130 135 140 

Val Lys Ser Glu Gly Glu Cys Lys Ser Ser Asn Pro Glu Gin Asp Val 

145 150 155 160 

Cys Ser Ala Phe Arg Pro Phe Val Arg Asp Gly Arg Leu Gly Cys Thr 

165 170 175 

Arg Glu Asn Asp Pro Val Leu Gly Pro Asp Gly Lys Thr His Gly Asn 
180 185 190 

Lys Cys Ala Met Cys Ala Glu Leu Phe Leu Lys Glu Ala Glu Asn Ala 

195 200 205 

Lys Arg Glu Gly Glu Thr Arg He Arg Arg Asn Ala Glu Lys Asp Phe 
210 215 220 

Cys Lys Glu Tyr Glu Lys Gin Val Arg Asn Gly Arg Leu Phe Cys Thr 
225 230 235 240 

Arg Glu Ser Asp Pro Val Arg Gly Pro Asp Gly Arg Met His Gly Asn 
245 250 255 

Lys Cys Ala Leu Cys Ala Glu He Phe Lys Arg Arg Phe Ser Glu Glu 
260 265 270 

Asn Ser Lys Thr Asp Gin Asn Leu Gly Lys Ala Glu Glu Lys Thr Lys 
275 280 285 

Val Lys Arg Glu He Val Lys Leu Cys Ser Gin Tyr Gin Asn Gin Ala 
290 295 300 

Lys Asn Gly He Leu Phe Cys Thr Arg Glu Asn Asp Pro He Arg Gly 
305 310 315 320 



Pro Asp Gly Lys 



Phe Gin Ala Glu 
340 

Asn Lys Arg Glu 
355 

Glu Tyr Arg Lys 
370 

Asn Asp Pro lie 
385 

Ser Met Cys Glu 



Lys Glu Gly Glu 
420 

Phe Glu Glu Leu 
435 

Leu Phe Cys Thr 
450 

Met His Gly Asn 
465 

Glu Arg Ala Arg 



Ser Glu Phe Arg 
500 

Glu His Asn Pro 
515 

Cys Ala Met Cys 
530 

Asn Asp Lys Glu 
545 

Glu Ala Val Gin 



Gly Arg Leu Pro 
580 

Gly Lys lie His 
595 

Gin Glu Ala Lys 
610 

Arg Glu Ala Glu 
625 

Asn Gly Lys Leu 



Met His Gly Asn 
325 

Asn Glu Glu Lys 



Ser Gly Lys Ala 
360 

Leu Val Arg Asn 
375 

Gin Gly Pro Asp 
390 

Val Phe Phe Gin 
405 

Ser Arg Asn Lys 

Cys Ser Glu Tyr 
440 

Arg Glu Asn Asp 
455 

Thr Cys Ser Met 
470 

Ala Lys Ala Lys 
485 

Asp Gin Val Arg 



Val Arg Gly Pro 
520 

Ala Ser Val Phe 
535 

Glu Lys Gly Lys 
550 

Glu Leu Cys Ser 
565 

Cys Thr Arg Glu 



Gly Asn Thr Cys 
600 

Glu Lys Glu Arg 
615 

Lys Glu Thr Cys 
630 

Phe Cys Thr Arg 
645 



- 2 - 



Leu Cys Ser Met 
330 

Lys Lys Ala Glu 
345 

Thr Ser Tyr Ala 



Gly Lys Leu Ala 
380 

Gly Lys Val His 
395 

Ala Glu Glu Glu 
410 

Arg Gin Ser Lys 
425 

Arg Lys Ser Arg 



Pro lie Gin Gly 
460 

Cys Glu Ala Phe 
475 

Arg Glu Ala Ala 
490 

Asn Gly Thr Leu 
505 

Asp Gly Lys Met 

Lys Leu Glu Glu 
540 

Val Glu Ala Glu 
555 

Glu Tyr Arg His 
570 

Asn Asp Pro lie 
585 

Ser Met Cys Glu 



Ala Glu Pro Arg 
620 

Asp Glu Phe Arg 
635 

Glu Asn Asp Pro 
650 



Cys Gin Val Tyr 
335 

Ala Arg Ala Arg 
350 

Glu Leu Cys Asn 
365 

Cys Thr Arg Glu 



Gly Asn Thr Cys 
400 

Glu Lys Lys Lys 
415 

Ser Thr Ala Ser 
430 

Lys Asn Gly Arg 
445 

Pro Asp Gly Lys 



Phe Gin Gin Glu 
480 

Lys Glu lie Cys 
495 

lie Cys Thr Arg 
510 

His Gly Asn Lys 
525 

Glu Glu Lys Lys 



Lys Val Lys Arg 
560 

Tyr Val Arg Asn 
575 

Glu Gly Leu Asp 
590 

Ala Phe Phe Gin 
605 

Ala Lys Val Lys 



Arg Leu Leu Gin 
640 

Val Arg Gly Pro 
655 



- 3 - 



Asp 


Gly 


Lys 


Thr 


His 


Gly 


Asn 


Lys 


Cys 


Ala 


Met 


Cys 


Lys 


Ala 


Val 


Phe 


Gin 


Lys 


Glu 


Asn 


Glu 


Glu 


Arg 


Lys 


Arg 


Lys 


Glu 


Glu 


Glu 


Asp 


Gin 


Arg 


Asn 

Asp 
705 


Ala 
Glu 


Ala 
Cys 


Gly 
Ala 


His 
Glu 


Gly 

Tyr 
710 


Ser 
Gin 


Ser 
Glu 


Gly 
Gin 


Gly 
Met 


Gly 

Lys 
715 


Gly 
Asn 


Gly 
Gly 


Asn 
Arg 


Thr 
Leu 


Gin 

Ser 
720 


Cys 


Thr 


Arg 


Glu 


Ser 
725 


Asp 


Pro 


Val 


Arg 


Asp 
730 


Ala 


Asp 


Gly 


Lys 


Ser 
735 


Tyr 


Asn 


Asn 


Gin 


Cys 
740 


Thr 


Met 


Cys 


Lys 


Ala 
745 


Lys 


Leu 


Glu 


Arg 


Glu 
750 


Ala 


Glu 


Arg 


Lys 


Asn 
755 


Glu 


Tyr 


Ser 


Arg 


Ser 
760 


Arg 


Ser 


Asn 


Gly 


Thr 
765 


Gly 


Ser 


Glu 


Ser 


Gly 
770 


Lys 


Asp 


Thr 


Cys 


Asp 

775 


Glu 


Phe 


Arg 


Ser 


Gin 
780 


Met 


Lys 


Asn 


Gly 


Lys 
785 


Leu 


He 


Cys 


Thr 


Arg 


Glu 


Ser 


Asp 


Pro 


Val 


Arg 


Gly 


Pro 


Asp 


Gly 


Lys 


Thr 


His 


Gly 


Asn 


Lys 


Cys 


Thr 


Met 


Cys 


Lys 


Glu 


Lys 


Leu 


Glu 


Arg 


Glu 


Ala 


Ala 


Glu 


Lys 


Lys 


Lys 


Lys 


Glu 


Asp 


Glu 


Asp 


Arg 


Ser 


Asn 


Thr 


Gly Glu 

Cys Arg 
850 


Arg 
Glu 


Ser 
Phe 


Asn 
Arg 


Thr 
Ser 


Gly 

Met 
855 


Glu 
Gin 


Arg 
Arg 


Ser 
Asn 


Asn 
Gly 


Asp 

Lys 
860 


Lys 
Leu 


Glu 
He 


Asp 
Cys 


Leu 
Thr 


Arg 
865 


Glu 


Asn 


Asn 


Pro 


Val 
870 


Arg 


Gly 


Pro 


Tyr 


Gly 
875 


Lys 


Met 


His 


He 


Asn 
880 


Lys 


Cys 


Ala 


Met 


Cys 
885 


Gin 


Ser 


He 


Phe 


Asp 
890 


Arg 


Glu 


Ala 


Asn 


Glu 
895 


Arg 


Lys 


Lys 


Lys 


Asp 
900 


Glu 


Glu 


Lys 


Ser 


Ser 
905 


Ser 


Lys 


Pro 


Ser 


Asn 
910 


Asn 


Ala 


Lys 


Asp 


Glu 


Cys 


Ser 


Glu 


Phe 


Arg 


Asn 


Tyr 


He 


Arg 


Asn 


Asn 


Glu 


Leu 


lie 


Cys 
930 


Pro 


Arg 


Glu 


Asn 


Asp 
935 


Pro 


Val 


His 


Gly 


Ala 
94 0 


Asp 


Gly 


Lys 


Phe 


Tyr 
945 


Thr 


Asn 


Lys 


Cys 


Tyr 
950 


Met 


Cys 


Arg 


Ala 


Val 
955 


Phe 


Leu 


Thr 


Glu 


Ala 
960 


Leu 
Gin 


Glu 
Glu 


Arg 
Glu 


Ala 

Asp 
980 


Lys 
965 
Ser 


Leu 
Pro 


Gin 
Asp 


Glu 
Ser 


Lys 

Phe 
985 


Pro 
970 
Ser 


Ser 
Ser 


His 
Leu 


Val 
Asp 


Arg 

Ser 
990 


Ala 
975 
Glu 


Ser 
Met 


Cys 


Lys 


Asp 


Tyr 


Arg 


Val 


Leu 


Pro 


Arg 


He 


Gly 


Tyr 


Leu 


Cys 


Pro 


Lys 



995 1000 1005 



Asp Leu Lys Pro Val Cys Gly Asp Asp Gly Gin Thr Tyr Asn Asn Pro 
1010 1015 1020 



Cys Met Leu Cys His Glu Asn Leu lie Arg Gin Thr Asn Thr His lie 

1025 1030 1035 1040 

Arg Ser Thr Gly Lys Cys Glu Glu Ser Ser Thr Pro Gly Thr Thr Ala 

1045 1050 1055 

Ala Ser Met Pro Pro Ser Asp Glu 
1060 



<210> 2 
<211> 35 
<212> PRT 
<213> Mamalia 

<400> 2 

Ser Ala Phe Arg Pro Phe Val Arg Asp Gly Arg Leu Gly Cys Thr Arg 
15 10 15 

Glu Asn Asp Pro Val Leu Gly Pro Asp Gly Lys Thr His Gly Asn Lys 
20 25 30 

Cys Ala Met 
35 



<210> 3 
<211> 35 
<212> PRT 
<213> Mamalia 

<400> 3 

Asn Glu Tyr Arg Lys Leu Val Arg Asn Gly Lys Leu Ala Cys Thr Arg 
15 10 IS 

Glu Asn Asp Pro lie Gin Gly Pro Asp Gly Lys Val His Gly Asn Thr 
20 25 30 



Cys Ser Met 
35 



<210> 4 
<211> 35 
<212> PRT 
<213> Mamalia 

<400> 4 

Arg Glu Phe Arg Ser Met Gin Arg Asn Gly Lys Leu lie Cys Thr Arg 
15 10 15 

Glu Asn Asn Pro Val Arg Gly Pro Tyr Gly Lys Met His lie Asn Lys 
20 25 30 



Cys Ala Met 



35 



<210> 5 

<211> 35 

<212> PRT 

<213> Mamalia 

<400> 5 

Ser Glu Phe Arg Asn Tyr lie Arg Asn Asn Glu Leu lie Cys Pro Arg 
15 10 15 

Glu Asn Asp Pro Val His Gly Ala Asp Gly Lys Phe Tyr Thr Asn Lys 
20 25 30 

Cys Tyr Met 



<210> 6 

<211> 52 

<212> PRT 

<213> Mamalia 

<400> 6 

Lys Asp Tyr Arg Val Leu Pro Arg lie Gly Tyr Leu Cys Pro Lys Asp 
15 10 15 

Leu Lys Pro Val Cys Gly Asp Asp Gly Gin Thr Tyr Asn Asn Pro Cys 
20 25 30 

Met Leu Cys His Glu Asn Leu lie Arg Gin Thr Asn Thr His lie Arg 
35 40 45 

Ser Thr Gly Lys 



<210> 7 
<211> 3528 
<212> DNA 
<213> Mamalia 

<400> 7 

tatgcatgga gtggacctgt aggcgacttg catcgtcttc aacatgaaga tagccacagt 60 

gtcagtgctt ctgcccttgg ctctttgcct catacaagat gctgccagta agaatgaaga 120 

tcaggaaatg tgccatgaat ttcaggcatt tatgaaaaat ggaaaactgt tctgtcccca 180 

ggataagaaa ttttttcaaa gtcttgatgg aataatgttc atcaataaat gtgccacgtg 240 

caaaatgata ctggaaaaag aagcaaaatc acagaagagg gccaggcatt tagcaagagc 3 00 

tcccaaggct actgccccaa cagagctgaa ttgtgatgat tttaaaaaag gagaaagaga 3 60 

tggggatttt atctgtcctg attattatga agctgtttgt ggcacagatg ggaaaacata 420 

tgacaacaga tgtgcactgt gtgctgagaa tgcgaaaacc gggtcccaaa ttggtgtaaa 4 80 

aagtgaaggg gaatgtaaga gcagtaatcc agagcaggat gtatgcagtg cttttcggcc 54 0 

ctttgttaga gatggaagac ttggatgcac aagggaaaat gatcctgttc ttggtcctga 600 

tgggaagacg catggcaata agtgtgcaat gtgtgctgag ctgtttttaa aagaagctga 660 

aaatgccaag cgagagggtg aaactagaat tcgacgaaat gctgaaaagg atttttgcaa 720 

ggaatatgaa aaacaagtga gaaatggaag gcttttttgt acacgggaga gtgatccagt 7 80 

ccgtggccct gacggcagga tgcatggcaa caaatgtgcc ctgtgtgctg aaattttcaa 840 

gcggcgtttt tcagaggaaa acagtaaaac agatcaaaat ttgggaaaag ctgaagaaaa 900 



aactaaagtt aaaagagaaa ttgtgaaact ctgcagtcaa tatcaaaatc aggcaaagaa 960 

tggaatactt ttctgtacca gagaaaatga ccctattcgt ggtccagatg ggaaaatgca 102 0 

tggcaacttg tgttccatgt gtcaagtcta cttccaagca gaaaatgaag aaaagaaaaa 1080 

ggctgaagca cgagctagaa acaaaagaga atctggaaaa gcaacctcat atgcagagct 114 0 

ttgcaatgaa tatcgaaagc ttgtgaggaa cggaaaactt gcttgcacca gagagaacga 1200 

tcctatccag ggcccagatg ggaaagtgca cggcaacacc tgctccatgt gtgaggtctt 1260 

cttccaagca gaagaagaag aaaagaaaaa gaaggaaggc gaatcaagaa acaaaagaca 132 0 

atctaagagt acagcttcct ttgaggagtt gtgtagtgaa taccgcaaat ccaggaaaaa 13 8 0 

cggacggctt ttttgcacca gagagaatga ccccatccag ggcccagatg ggaaaatgca 144 0 

tggcaacacc tgctccatgt gtgaggcctt ctttcaacaa gaagaaagag caagagcaaa 1500 

ggctaaaaga gaagctgcaa aggaaatctg cagtgaattt cgggaccaag tgaggaatgg 1560 

aacacttata tgcaccaggg agcataatcc tgtccgtgga ccagatggca aaatgcatgg 162 0 

aaacaagtgt gccatgtgtg ccagtgtgtt caaacttgaa gaagaagaga agaaaaatga 168 0 

taaagaagaa aaagggaaag ttgaggctga aaaagttaag agagaagcag ttcaggagct 174 0 

gtgcagtgaa tatcgtcatt atgtgaggaa tggacgactc ccctgtacca gagagaatga 1800 

tcctattgag ggtctagatg ggaaaatcca cggcaacacc tgctccatgt gtgaagcctt 1860 

cttccagcaa gaagcaaaag aaaaagaaag agctgaaccc agagcaaaag tcaaaagaga 192 0 

agctgaaaag gagacatgcg atgaatttcg gagacttttg caaaatggaa aacttttctg 198 0 

cacaagagaa aatgatcctg tgcgtggccc agatggcaag acccatggca acaagtgtgc 204 0 

catgtgtaag gcagtcttcc agaaagaaaa tgaggaaaga aagaggaaag aagaggaaga 210 0 

tcagagaaat gctgcaggac atggttccag tggtggtgga ggaggaaaca ctcaggacga 2160 

atgtgctgag tatcaggaac aaatgaaaaa tggaagactc agctgtactc gggagagtga 222 0 

tcctgtacgt gatgctgatg gcaaatcgta caacaatcag tgtaccatgt gtaaagcaaa 2280 

attggaaaga gaagcagaga gaaaaaatga gtattctcgc tccagatcaa atgggactgg 2340 

atcagaatca gggaaggata catgtgatga gtttagaagc caaatgaaaa atggaaaact 240 0 

tatctgcact cgagaaagtg accctgtccg gggtccagat ggcaagacac atggtaataa 2460 

gtgtactatg tgtaaggaaa aactggaaag ggaagcagct gaaaaaaaaa agaaagagga 252 0 

tgaagacagg agcaatacag gagaaaggag caatacagga gaaaggagca atgacaaaga 258 0 

ggatctgtgt cgtgaatttc gaagcatgca gagaaatgga aagcttatct gcaccagaga 2640 

aaataaccct gttcgaggcc catatggcaa gatgcacatc aataaatgtg ctatgtgtca 2700 

gagcatcttt gatcgagaag ctaatgaaag aaaaaagaaa gatgaagaga aatcaagtag 2 760 

caagccctca aataatgcaa aggatgagtg cagtgaattt cgaaactata taaggaacaa 2820 

tgaactcatc tgccctagag agaatgaccc agtgcacggt gctgatggaa agttctatac 2880 

aaacaagtgc tacatgtgca gagctgtctt tctaacagaa gctttggaaa gggcaaagct 2940 

tcaagaaaag ccatcccatg ttagagcttc tcaagaggaa gacagcccag actctttcag 3000 

ttctctggat tctgagatgt gcaaagacta ccgagtattg cccaggatag gctatctttg 3060 

tccaaaggat ttaaagcctg tctgtggtga cgatggccaa acctacaaca atccttgcat 3120 

gctctgtcat gaaaacctga tacgccaaac aaatacacac atccgcagta cagggaagtg 3180 

tgaggagagc agcaccccag gaaccaccgc agccagcatg cccccgtctg acgaatgaca 3240 

ggaagattgt tgaaagccat gagggaaaaa ataaacccca gttctgaatc acctaccttc 33 00 

accatctgta tatacaaaga attcttcgga gcttgtctta tttgctatag aaaacaatac 3360 

agagcttttg ggaatggaat cactgatttt cagtcttttc catttctttc ctcctagaat 3420 

ctgtgatctg agggtataaa gacatttcca ccaagtttga gccctcaaaa tgtcctgatt 3480 

acaatgctgt ctgtccaact gcctgttcaa taaaagtaaa ctcagcag 352 8 



<210> 8 
<211> 105 
<212> DNA 
<213> Mamalia 

<400> 8 

agtgcttttc ggccctttgt tagagatgga agacttggat gcacaaggga aaatgatcct 60 
gttcttggtc ctgatgggaa gacgcatggc aataagtgtg caatg 105 



<210> 9 

<211> 105 

<212> DNA 

<213> Mamalia 



<400> 9 



aatgaatatc gaaagcttgt gaggaacgga aaacttgctt gcaccagaga gaacgatcct 60 
atccagggcc cagatgggaa agtgcacggc aacacctgct ccatg lOl 



<210> 10 
<211> 99 
<212> DNA 
<213> Mamalia 

<400> 10 

cgtgaatttc gaagcatgca gagaaatgga aagcttatct gcaccagaga aaataaccct 60 
gttcgaggcc catatggcaa gatgcacatc aataaatgt 99 



<210> 11 
<211> 105 
<212> DNA 
<213> Mamalia 

<400> 11 

agtgaatttc gaaactatat aaggaacaat gaactcatct gccctagaga gaatgaccca 60 
gtgcacggtg ctgatggaaa gttctataca aacaagtgct acatg 101 



<210> 12 
<211> 156 
<212> DNA 
<213> Mamalia 

<400> 12 

aaagactacc gagtattgcc caggataggc tatctttgtc caaaggattt aaagcctgtc 60 

tgtggtgacg atggccaaac ctacaacaat ccttgcatgc tctgtcatga aaacctgata 120 
cgccaaacaa atacacacat ccgcagtaca gggaag 156 



